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Temperature in degrees Celsius (°C) may be converted to degrees Fahrenheit (°F) as follows:
°F=(1.8×°C)+32
Specific conductance is given in microsiemens per centimeter at 25 degrees Celsius (µS/cm at 25°C).
Concentrations of chemical constituents in water are given either in milligrams per liter (mg/L) or micrograms per liter (µg/L).

Abbreviations ppb -parts per billion AAS -atomic absorption spectrometry iv
Introduction
In May 2003, the Mountaintop Mining/Valley Fill Draft Programmatic Environmental Impact Statement (EIS) was released jointly by the U.S. Army Corps of Engineers (USACE), the U.S. Environmental Protection Agency (USEPA), the U.S. Department of the Interior-Office of Surface Mining, the U.S. Department of the Interior-Fish and Wildlife Service (USFWS), and the West Virginia Department of Environmental Protection. These agencies share a common goal to reduce adverse environmental effects of mountaintop-mining operations in Appalachian coal regions. The purpose of the EIS is to evaluate options for improving agency programs that contribute to this goal. One objective stated in the EIS is to compile similar data mandated by different regulatory programs to achieve multiple program goals while minimizing the duplication of data collection and analysis between agencies (U.S. Environmental Protection Agency, Region III, Mountaintop Mining/Valley Fill Draft Environmental Impact Statement, online at <http://www.epa.gov/region03/mtntop/eis.htm>, written commun., 2003). In accordance with this EIS objective, the U.S. Geological Survey (USGS) Kentucky Water Science Center has compiled coal-hydrology data for selected streams in eastern Kentucky from its project files and waterquality database.
The focus of this report is to document concentrations of total selenium in water, and amounts of coal in bottom material for samples collected in the 1980 water year 1 . Selenium is a naturally occurring element that is both an essential micronutrient and toxic to aquatic wildlife at concentrations exceeding sufficiency. Industrial activities such as surface mining may result in concentrations of selenium exceeding regulatory criteria for the protection of wildlife, which is currently (2005) The data included in this report were collected as a result of Public Law 95-87, legislation passed by Congress in 1977 requiring the hydrologic monitoring of actual and proposed surfacemined areas. The goal of this law-Surface Mining Control and Reclamation Act of 1977-is to establish environmental regulations to protect the environment from the consequences of surfacemining operations (Doyle, 1981) . Surface-mining operations permits require an evaluation of the prevailing hydrologic conditions of the mine-plan and adjacent areas. As the Federal agency specializing in hydrologic monitoring, the USGS played a lead role in the collection of regional hydrologic data in the major coal provinces of the United States in the years following the enactment of the legislation.
In Kentucky, 225 coal-hydrology monitoring stations were established in 1978 and later expanded to 232 sites in 1979. These sites were concentrated in the two major coal-mining regions of the State, with 159 sites located in eastern Kentucky and 73 sites located in western Kentucky. This report contains data from water samples collected during the 1980 water year at 105 sites in eastern Kentucky (U.S. Geological Survey, 1980) . Each site was visited once, where field parameters were measured and samples for trace metals were collected for further analysis.
Purpose and Scope
This report presents results of hydrologic monitoring at streamgaging stations in eastern Kentucky during water year 1980. The monitoring was designed to provide hydrologic data in regions where coal mining is prevalent, in accordance with Public Law 95-87. Concentrations of total selenium in water, along with standard field parameters, are tabulated for samples collected at 105 sites in July 1980. Concentrations of coal in bottom material are tabulated for samples collected at 87 of the 105 sites.
Description of Study Area
The study area ( fig. 1 ) includes streamgaging stations on streams in eastern Kentucky. This region has appreciable coal-mining operations in portions of five river basins in eastern Kentucky: Big Sandy; Kentucky; Licking; Middle Ohio-Raccoon; and Upper Cumberland. These river basins are identified in figure 1 as 6-digit hydrologic units.
The study area lies in the Eastern Coal province of the United States, specifically in the Eastern Coal Field in Kentucky. Shale and sandstone of the Breathitt and Lee Formation of Pennsylvanian age and shale and limestone of Mississippian and Devonian age underlie the study area (Leist and others, 1981) . Coal occurs in the rocks of Pennsylvanian age with most of the coal occurring in the Breathitt Formation at depths of as much as 2,500 ft. As many as 30 coal beds or coal zones are present in the Breathitt Formation and range in thickness from less than 6 in. to as much as 19 ft; the coal beds are irregular in shape. Coal production for the study area in 1980 totaled approximately 106.3 million tons with 58.9 million tons produced from underground mines and 47.4 million tons produced from surface-mining operations. In 1999, production for the study area had increased to approximately 113.3 million tons with 65.0 million tons being produced from underground mines and 48.3 million tons produced from surface-mining operations (Kentucky Coal Production, 1790-2001, Kentucky Geological Survey, online at <http://www.uky.edu/KGS/coal/production/kycoal01.htm>, written commun., 2005.).
Methods of Investigation
In July 1980, USGS field personnel sampled water and streambed sediment at 105 streamgaging stations in eastern Kentucky ( fig. 1 ). The streams drain areas containing coal beds and (or) mining sites. The locations of the sampling sites are described in table 1. Field parameters monitored at the time of sampling include: instantaneous streamflow; specific conductance; pH; water temperature; and alkalinity.
Measurements of streamflow were made in accordance with standard USGS procedures (Buchanan and Somers, 1969) . Field specific conductance readings were determined using Beckman RB-5 meters; field pH measurements were recorded using Orion 201 meters. Alkalinity was determined on unfiltered samples by titration to a fixed endpoint of 4.5 following standard methods described in Brown and others, 1970 . Water-quality samples were collected from stream cross-sections using depth-integrated samplers and processed using methods described in Brown and others (1970) . All water-quality samples were unfiltered. Streambed sediments were composited using methods described in Guy and Norman (1970) .
Water and bottom-material samples were analyzed at the USGS Central Laboratory in Atlanta, Georgia. Concentrations of total selenium in water samples were determined using atomic absorption spectrometry (AAS). Detection limits for concentrations of total selenium using AAS were 1 µg/L. Analytical methods for water samples are described in Skougstad and others (1978) . Heavy-mined separations were based on a standard laboratory technique of gravity separation. The separation of coal from bottom material was accomplished using a mixture of bromoform and acetone with an adjusted specific gravity of 1.95 (Guy, 1969) . 
Results
The concentrations of total selenium in water and the amount of coal in bottom material at sampling sites are tabulated in table 1. Also included in table 1 are field-parameter data monitored at time of sampling, including instantaneous streamflow, specific conductance, pH, water temperature, and alkalinity. All samples were collected in a 10-day period, July [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] 1980 . The majority of the sites (75) show concentrations of total selenium below the detection limit of 1 µg/L (1 ppb); concentrations of total selenium below the detection limit are reported as <1 µg/L in the table. The maximum value of total selenium reported was 6 µg/L (6 ppb), located at station 03214300 (Wolf Creek) (map number 36, fig. 1 ). Regionally, selenium appears most prevalent in the Big Sandy River Basin (yellow shaded region in fig. 1 ), where the only concentrations of total selenium greater than 1 µg/L (1 ppb) were reported (table 1). All other river basins in the study area have reported concentrations of total selenium less than or equal to 1 µg/L (1 ppb). Frequency of detection for the five river basins ranged from 10 percent of samples with detectable concentrations of total selenium in Middle Ohio-Raccoon Creek Basin to 46 percent of samples in the Big Sandy River Basin. Frequencies for the other basins were 18 percent for the Licking River, 24 percent for the Kentucky River, and 30 percent for the Upper Cumberland River. Streambed sediment samples were collected at 87 of the 105 sites; coal in bottom material was present in all sites for which streambed sediment was sampled. The maximum value of coal in bottom material reported was 60.0 g/kg, located at station 03400480 (Looney Creek) (map number 83, fig. 1 ).
Summary
This report presents results of coal-hydrology monitoring for selected streams in eastern Kentucky in 1980. Water samples at 105 sites and streambed sediment samples at 87 sites were collected in regions with natural ore deposits and (or) surface-mining sites. Concentrations of total selenium in water and amounts of coal in bottom material at streamgaging stations, along with field-parameter data, were tabulated for the 1980 water year. Of the 105 water-sampling sites, 75 were reported with concentrations of total selenium below the 1 µg/L (1 ppb) detection limit. The Big Sandy River Basin had higher concentrations of total selenium than all other river basins in the study area; the Big Sandy River Basin was the only river basin with concentrations of total selenium greater than 1 µg/L (1 ppb). The maximum concentration of total selenium reported was 6 µg/L (6 ppb). Coal in bottom material was present in all 87 sites for which streambed sediment samples were collected. The maximum amount of coal in bottom material reported was 60.0 g/kg. The historic coal-hydrology data presented in this report can provide a foundation for future investigations in eastern Kentucky.
